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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant :H. SUSAKI et al. 

Serial No : Not Yet Assigned 

Filed : Concurrently Herewith 

For :DRUG COMPLEX 

PRELIMINARY AMENDMENT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to the examination of the above-identified patent application, the Examiner is 
respectfully requested to amend the specification and claims as follows: 



IN THE CLAIMS 
Please amend the claims as follows: 
In claim 3, line 1, delete "or 2". 

In claim 4, line 1, change "any one of claims 1 to 3" to — claim 1 — . 
In claim 5, line 1, change "any one of claims 1 to 3" to — claim 1 — . 
In claim 6, line 1, change "any one of claims 2 to 5 n to — claim 2 — . 
In claim 8, line 1, delete "or 7 M . 

In claim 9, line 1, change "any one of claims 1 to 8" to — claim 1 — . 
In claim 10, line 1, change "any one of claims 1 to 9" to — claim 1 — . 
22. (Amended) The compound according to [any one of claims 18-21] claim 18 for use in 
the manufacture of the drug complex [according to any one of claims 1 to 1 1] represented by the 
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following formula: 
A-R-NH-Y-CH,-0-CO-0 

wherein A is a polymer as a drug carrier: R is a spacer, wherein said spacer is an amino acid or an 
oligopeptide comprising 2 to 8 amino acids: Y is phenylene group which may be substituted; and 
O is a residue of a drug compound . 

REMARKS 

The Examiner is respectfully requested to enter the foregoing amendment prior to 
examination and calculation of the filing fees in the above-identified patent application. 

Should there be any questions, the Examiner is invited to contact the undersigned at the 
below listed number. 



November 21, 2000 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 
Reston, VA 20191 
(703)716-1191 




ikueeTL Bernstein 
Reg. No. 29,027 
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SPECIFICATION 



DRUG COMPLEX 



Technical Field 

The present invention relates to a drug complex in which a drug carrier such 
as polysaccharide derivatives and a drug compound such as antineoplastic agents are 
bound to each other via a spacer. 

Background Art 

Antineoplastic agents, used for treatment of solid cancers such as lung cancer 
or digestive organ carcinomas and blood cancers such as leukemia, are systcrnically 
administered through routes of administration such as intravenous or oral 
administration, and then, are distributed to certain tumorous sites and inhibit or 
suppress the proliferation of cancer cells to exhibit their therapeutic efficacy. 
However, the systexnicallyadministered antineoplastic agents are rapidly taken into 
livers and reticuloendothelial organs from blood, or rapidly excreted into urine, and 
accordingly, their blood concentrations may sometimes be lowered to render the 
distribution into tumorous sites insufficient. In addition, antineoplastic agents 
ordinarily used have poor distribution -selectivity to tumorous sites (tumor selectivity), 
and therefore, the antineoplastic agents are uniformly distributed over various 
tissues and cells of the whole body and act as cytotoxins also against normal cells and 
tissues, which results in problems of the appearance of adverse effects, e.g., emesis, 
pyrexia, or alopecia at an extremely high rate. Therefore, it has been desired to 
develop antineoplastic agents which distribute efficiently and selectively to tumorous 
sites. 



As one of such means, a process was proposed in which a polysaccharide 
derivative having carboxyl groups is used as a drug carrier, and an antineoplastic 
agent is bound to the polysaccharide derivative to delay the disappearance of the 
antineoplastic agent from blood and to enhance selectivity to tumor tissues. For 
example, International Publication W094/19376 discloses a drug complex in which a 
peptide chain (the number of amino acid residues^ 1 to 8) is bound to a carboxyl group 
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of a polysaccharide having carboxyl groups, and doxorubicin, daunorubicin, 
mitomycin C, bleomycin or the like is further bound by means of the peptide chain. 
In addition, Japanese Patent Publication (KOKOKU) No. (Hei) 7-84481/1995 discloses 
a drug complex in which the aforementioned antineoplastic agent is introduced into a 
carboxymcthylated mannoglucan derivative using a Schiff base or an acid amide bond. 
These drug complexes have more excellent antineoplastic activity, and reduced 
toxicity and adverse effects compared to antineoplastic agents, per se, that are bound 
to drug carriers. 

There are some reports relating to drug complexes utilizing polyalcoholized 
polysaccharide derivatives as drug carriers, for example, "Researches on 
polysaccharide-peptide-doxorubicin complexes - Correlations between stabilities of 
polysaccharide carriers in blood and their antineoplastic activities" (Abstracts of 10th 
Meeting of the Japan Society of Drug Delivery System, 279, 1994)? "Researches on 
polysaccharide-peptide-doxorubicin complexes — Pharmacokinetics and antineoplastic 
activity 1 * (Abstracts of 9th Annual Meeting of Japanese Society for the study of 
xenobiotics, 292, 1994); Abstracts of 19th Seminar of Trends in Research and 
Development (held by the organization for Pharmaceutical Safety and Research), D'9, 
1995; and "Researches on drug delivery to a tumor tissue by polysaccharide carriers" 
(Abstracts of 12th Colloid and Interface Technology Symposium, The Chemical 
Society of Japan, 51, 1995). In addition, reagents comprising 

p-aminobenzyloxycarbonyl group and peptide group were developed as a technology 
for binding antineoplastic agents to antibodies and the like (Dubowchxk, G.M., 
Tetrahedron Lett., 38, 5257, 5261, 1997). However, application to drug complexes 
having drug carriers as described above has not been known. 

Description of the Invention 

The inventors of the present invention made intensive studies on drug 
complexes in which a drug carrier such as polysaccharide derivatives and a drug 
compound such as antineoplastic agents are bound to each other via a spacer 
comprising 1 to 8 amino acids, thereby successfully providing a drug complex which 
can site-selectively distribute the drug compound such as antineoplastic agents to 
target tissues (International Publication WO97/46260). However, the inventors 



found that a releasing rate of a drug compound from a drug complex, which comprises 
a spacer comprising 1 to 8 amino acids, is occasionally independent of the rate of 
enzymatic degradation (hydrolysis by peptidase) of the spacer moiety and the 
releasing rate may sometimes be affected by the steric structure of the drug 
compound. Especially where the binding moiety between the reactive functional 
group (e.g., amino group) of the drug compound and the spacer has steric hindrance, 
the tendency was found to be highly remarkable. In addition, when such drug 
complexes are used, drug compounds are sometimes released by enzymatic 
degradation of the spacer which have one or a few residual amino acids derived from 
the spacer, thereby irregular release of the drug compound is sometimes caused. 

Accordingly, an object of the present invention is to provide a drug complex 
formed by binding a drug compound s-uch as antineoplastic agents and 
antiinflammatory agents to a drug carrier via a spacer comprising 1 to 8 amino acids, 
which can site- selectively distribute the active ingredient to tumorous sites and the 
like and in which the releasing rate of the drug compound substantially depends on 
the rate of enzymatic degradation of the spacer moiety. In addition, another object of 
the present invention is to provide a drug complex in which the releasing rate of the 
drug compound is not substantially affected by the steric structure of the drug 
compound, and a releasing rate of the drug compound can be achieved which is 
expected from the rate of enzymatic degradation of the spacer moiety. 

The inventors of the present invention made intensive studies to achieve the 
aforementioned objects. As a result, they found that, in drug complexes formed by 
binding a drug compound such as antineoplastic agents and anti-inflammatory agents 
to a drug carrier via a spacer comprising 1 to 8 amino acids, further insertion of 
aminobenayloxycarbonyl group and the like between the spacer and the drug 
compound causes immediate non-enzymatic hydrolysis of the aminobenzyloxycarbonyl 
group after enzymatic hydrolysis of the spacer moiety to release the drug compound. 
They also found that, in the aforementioned drug complex, the releasing rate of the 
drug compound is not affected by the steric structure of the drug compound and 
substantially depends on the rate of enzymatic degradation of the spacer moiety. 
The present invention was achieved on the basis of these findings/ The drug complex 
of the present invention is characterized in that the releasing rate of the drug 



compound can be controlled on the basis of the rate of enzymatic degradation of the 
spacer moiety, regardless of the steric structure of the drug compound. 

The present invention thus provides a drug complex represented by the 
following formula (I): 
A-R-NH-Y-CH2-O-CO-Q 

wherein A is a polymer as a drug carrier; R is a spacer, wherein said spacer is an 
amino acid or an oligopeptide comprising 2 to 8 amino acids; Y is phenylene group 
which may be substituted; and Q is a residue of a drug compound. The drug complex 
is useful, for example, as a DDS (drug delivery system) compound having the DDS 
function. 

According to another aspect of the present invention, we, inventors, found a 
compound represented by the following formula: R'-NH-Y-CHs-O-CO-Q, wherein R'- is 
a group which comprises one amino acid or peptide-bonded 2 to 8 amino acids and of 
which N-terminal is protected or not protected; Y is phenylene group which may be 
substituted; and Q is a residue of a drug compound; and a compound represented by 
the following formula: A'R- NH - Y* CHr O C 0 -X 7 wherein A is a polymer as a drug 
carrier; R is a spacer, wherein said spacer is an amino acid or an oligopeptide 
comprising 2 to 8 amino acids; Y is phenylene group which may be substituted; and X 
is selected from the group comprising hydroxyl group, -O-M wherein M is a protective 
group for carboxyl group, or an eliminating group. These compounds are useful as 
synthetic intermediates for the manufacture of the aforementioned drug comp.lex. 

According to preferred embodiments of the present invention, we found the 
above drug complex wherein the drug carrier is a polysaccharide derivative having 
carboxyl groups; the above drug complex wherein R is a spacer comprising 
peptide-bonded 2 to 8 amino acids; the above drug complex wherein Y is p-phenylene 
group which may be substituted; the above drug complex wherein Y is unsubstituted 
p-phenylene group; the above drug complex wherein the polysaccharide derivative 
having carboxyl groups is a carboxy(Ci-4)alkyldextran polyalcohol; the above drug 
complex wherein dextran polyalcohol that constitutes the carboxy(Cj-4)alkyldextran 
polyalcohol is dextran polyalcohol which is obtained by treating dextran under 
conditions that enable substantially complete poly alcoholization; the above drug 
complex wherein the carboxy(Ci-4)alkyldextran polyalcohol is carboxymethyldextran 



polyalcohol; the above drug complex wherein the drug compound is an antineoplastic 
agent or an anti-inflammatory agent; the above drug complex wherein 
A-R-NH-Y-CHa-O-CO- and an amino group of the drug compound are hound to each 
other; and the above drag complex wherein the drug compound is 
(lS 7 9S)'l'amuio-9-ethyI-5-fluoro-2,3-dihydro-9"hydroxy-4-methyl'lH, 
12H-ben2o[de]pyrano(3\4 , :6J]indolizino[l 1 2-b}quinolme-10a3^9H > 15H)-dione. 

Brief Explanation of the Drawings 

Fig- 1 shows a GPC (gel permeation chromatography) chart of the drug 
complex of the present invention (Example l). 

Fig. 2 shows an ultraviolet absorption spectrum of the drug complex of the 
present invention (Example l). 

Fig. 3 shows a GPC chart of the drug complex of the present invention 

(Example 5). 

Fig. 4 shows an ultraviolet absorption spectrum of the drug complex of the 
present invention (Example 5). 

Fig. 5 shows a GPC chart of the drug complex of the present invention 

(Example 7). 

Fig. 6 shows an ultraviolet absorption spectrum of the drug complex of the 
present invention (Example 7). 

Best Mode fox Carrying out the Invention 

The drug complex provided by the present invention is represented by 
formula (I): A-R-NH'Y-CEfe-O-CO-Q. In the formula, Q represents a residue of a 
drug compound. The residue of the drug compound contained in the drug complex 
according to the present invention is a main partial structure derived from a drug 
compound used for therapeutic and/or preventive treatment of diseases of mammals 
including humans, for example, an antineoplastic agent, an antiinflammatory agent, 
an antibacterial agent or the like, and the term means those containing at least an 
essential moiety for expression of the pharmacological activity of the drug compound. 
However, the drug compound from which the residue is derived is not limited to those 
mentioned above. As the drug compound, any compounds may be used so long as 
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they have one or more reactive functional groups capable of participating in bond 
formation with the carbonyl group of the group represented by A'R-NH-Y-CHa'O-CO- 
(for example, amino group, carboxyl group, hydroxyl group, thiol group, ester group or 
the like). The term "drug compound" used in the present specification also includes 
a prodrug compound which contains, as a part thereof, a major structure of a drug 
compound having pharmacological activity, per se, and can reproduce the compound 



212 V2VO. 



The term "residue of a drug compound" used in the present specification 
means a partial structure derived from the drug compound existing in the drug 
complex after bond formation, assuming that a bond between a carbonyl group of the 
group represented by A-R-NH-Y-CBk-O-GO- and the residue of a drug compound is 
formed through a reaction of a reactive functional group of the drug compound and a 
carboxyl group of the group represented by A-R-NH-Y-CH2-O-COOH (e.g., dehydration 
condensation and the like). For example, when the drug compound is represented by 
D-NH2, D-NH-D', D-OH, or D-SH, the residue of the drug compound is represented by 
D-NH-, D-NGD')-, D*O f or D-S-, respectively, and the drug complex using these drug 
compounds is represented by A-R-NH-Y-CH2-O-CO-NH-D, 

A-R-NH-Y-CHa-O-CO-N(D0-D, A-R-NH-YCHrO-CO-O-D, or A-R-NH-YCHa-O-CO-S-D, 
respectively. However, the type of the bond between the group represented by 
A-R-NH-Y-CH2-O-CO- and the residue of the drug compound is not limited to those 

mentioned above. 

As the drug compound, for example, antineoplastic agents such as 
doxorubicin, daunorubicin, mitomycin C, bleomycin, cyclocytidine, vincristine, 
vinblastine, methotrexate, platinum antineoplastic agents (cisplatin or derivatives 
thereof), taxol or derivatives thereof, camptothecin or derivatives thereof 
(antineoplastic agents described in Japanese Patent Unexamined Publication 
(KOKAI) No. (Hei) 6-87746/1994, preferably (lS f 9S)-l-amino-9-ethy^ 
dihydro-9-liydro^ 

quinoline-lO F 13-(9H,15H)-dione disclosed in claim 2 or the like) may preferably be 
used. In addition, steroidal anti-inflammatory agents such as hydrocortisone 
succinate and prednisolone succinate, and nonsteroidal anti-inflammatory agents 
such as mefenamic acid, fiufenamic acid, diclofenac, ibuprofen, and tinoridine are also 
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preferred. 

As the phenylene group represented by Y, either of o-phenylene group or 
p-phenylene group may be used. When the phenylene group is substituted, the type, 
number and position of the substituents are not particularly limited. Examples of 
the substituents which may exist on the ring of the phenylene group can include, for 
example, lower alkyl groups (i.e., linear or branched Ci-s alkyl groups, cyclic C3-6 alkyl 
groups, etc. Hereinafter the same applies to substituents containing lower alkyl 
moieties.), halodower alkyl) groups (e.g., chloromethyl group and trifluoromethyl 
group), hydroxyQower alkyl) groups (e.g., hydroxymethyl group), lower alkoxyl groups 
(e.g., methoxy group and ethoxy group), lower alkenyl groups (e.g, vinyl group and 
allyl group), lower alkynyl groups (e.g, propargylic group), hydroxyl group, halogen 
atoms (any of fluorine atom, chlorine atom, bromine atom, and iodine atom), carboxyl 
group, alkoxycarbonyl groups (e.g., methoxycarbonyl group), alkanoyl groups (e.g., 
acetyl group), haloalkanoyl groups (e.g., trifluoroacetyl group), aryl groups (e.g, 
phenyl group and naphthyl group), aralkyl groups (e.g., benzyl group), aryloxy groups 
(e.g., phenoxy group), aralkyloxy groups (e.g., bensyloxy group), aroyl groups (e.g., 
benzoyl group), heteroaryl groups (e.g,, pyridyl group and quinolyl group), amino 
group, mono- or dHlower alkyl) amino groups, carbamoyl group, nitro group, cyano 
group, (lower alkyl) sulfinyl groups, (lower alkyl) sulfonyl groups, thiol group, (lower 
alkylkhio groups and the like, and the substituent is not limited to those mentioned 
above. 

When the phenylene group has two or more substituents on the ring, the 
substituents may be the same or different. The substituents may further have one 
or more functional groups. Specific examples of such substituents include 
chlorophenyl group, methylcarbamoyl group, chlorobenzyl group, alkoxybenzyl groups 
and the like. The phenylene group represented by Y is preferably substituted or 
unsubstituted p-phenylene group, most preferably unsubstituted p-phenylene group. 

R represents a spacer. The term "spacer" used herein means a partial 
structure of the drug complex according to the present invention which exists between 
a polymer being a drug carrier and the residue of the drug compound, and is a moiety 
comprising one amino acid or 2 to 8 amino acids. The spacer plays a role to hold the 
residue of the drug compound in the drug carrier in tissues and blood where the drug 
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compound should not be released, and to be enzymatically degraded to release the 
drug compound in tissues where the drug compound should be released (e.g., 
tumorous tissues). As the spacer, a spacer comprising: one amino acid or a spacer 
comprising peptide-bonded 2 to 8 amino acids can be used. The spacer has a form of 
a residue of one amino acid, which means a residue obtained by removing one 
hydrogen atom and one hydroxyl group from an amino group and a carboxyl group of 
the amino acid, respectively, or.a residue of an oligopeptide comprising 
peptide-bonded 2 to 8 amino acids, which means a residue obtained by removing one 
hydrogen atom and one hydroxyl group from the N'terminal amino group and the 
Oterminal carboxyl group of the oligopeptide, respectively. The spacer is located so 
as to form a peptide-bond with NH-Y-CHrO-CO-Q at its Oterminal, or its carboxyl 
group when the spacer comprises one amino acid. 

In general, the bond between the drug carrier represented by A and the 
spacer is formed by a pep tide-bond between a carboxyl group of the drug carrier and 
the N-terminal of the oligopeptide spacer, or the amino group when the spacer 
comprises one amino acid. However, the bond between the spacer and the drug 
carrier is not limited to the aforementioned peptide bond, and may be another 
chemical bond or a bond using one or more spacers. For example, when one or more 
residues of dicarboxylic acid compounds (e.g., succinic acid) as building units are 
incorporated in a spacer so that the spacer has carboxyl groups at both ends, a 
reactive amino group in the drug carrier can be used for bond formation. 

Preferred spacers are residues of oligopeptides comprising 2 to 6 amino acids. 
Kinds of amino acids constituting the spacer are not particularly limited, and for 
example, 3> or D-amino acids, preferably L* amino acids can be used, and <3 -alanine, 
e -aminocaproic acid, 7 -aminobutyric acid or the like may also be used as well as a 
-amino acids. These amino acids other than a -amino acids are preferably located 
close to the drug carrier in the spacer. 

Where a spacer comprising an oligopeptide is used, the amino acid sequence 
thereof is not particularly limited. Preferably used spacers include, for example, a 
spacer being a residue of a dipeptide represented by -X-Z-, wherein X represents a 
residue of a hydrophobic amino acid and Z represents a residue of a hydrophilic amino 
acid; and -X*Z- means a residue which consists of a dipeptide that is formed by a 



peptide bond between a hydrophobic amino acid (X) and a hydrophilic amino acid (Z) 
at the N-terminal side and the Oterminal side, respectively, and whose one hydrogen 
atom and one hydroxyl group are removed from the amino group at the N'terminal 
and the carboxyl group at the C- terminal, respectively, and a spacer containing a 
residue of the dipeptide as a partial peptide sequence. As the hydrophobic amino 
acid, for example, phenylalanine, tyrosine, leucine or the like can be used, and as the 
hydrophilic amino acid, for example, glycine, alanine or the like can be used. The 
spacer may have a repeated sequence of the dipeptide residues (for example, 
-X-Z-X-Z-, -X-Z-X-Z-X-Z- and the like). 

By using the spacer containing such dipeptide structure, the spacer can be 
hydrolyzed in tumorous sites or inflammatory sites, which are considered abundant in 
peptidase, to release the drug compound at a high concentration in the sites within a 
short time. Accordingly, the partial structure formed by binding the spacer 
containing the above dipeptide and the drug compound to each other is a preferred 
partial structure of the drug complex according to the present invention. Where a 
residue of an antineoplastic agent exhibiting concentration-dependent antineoplastic 
activity (i.e., an antineoplastic agent exhibiting more potent antineoplastic activity at 
a higher concentration thereof a concentration-dependent antineoplastic agent, e.g., 
doxorubicin etc.) is used as the residue of the drug compound, a spacer composed of 
the above dipeptide residue represented by -X-Z- or a spacer containing the above 
dipeptide residue as a partial peptide sequence may be preferably used. 

Where an antineoplastic agent which requires a retained working time at 
over a certain concentration (e.g., methotrexate etc.) is used as the residue of the 
drug compound, enhanced antineoplastic activity may sometimes be obtained by using 
the above spacer. However, the spacers are not limited to those mentioned above in 
general, and it is necessary to choose an appropriate spacer from viewpoints of 
characteristics in pharmacokinetics and toxicity of the antineoplastic agent and the 
like. For carcinomas exhibiting rapid proliferation, it is generally preferred to 
choose the above spacer capable of releasing the drug compound at a high 
concentration in a short time. In particular, for the releasing rate of the drug 
compound in the drug complex according to the present invention, enzymatic 
degradation of the spacer moiety is the substantial rate-determining step. 
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Accordingly, the desired releasing rate can easily be obtained by choosing an 
appropriate spacer from viewpoints of the enzymatic degradation rate. 

Specific examples of the oligopeptide which can be used as the spacer are 
disclosed in Table 1 of Japanese Patent Unexamined Publication (KOKAI) No. 
11-92405/1999. These oligopeptides can preferably be used as the spacer according 
to the present invention. 

As the drug carrier represented by A, synthetic polymers and the like may be 
used as well as polysaccharide derivatives. Any polysaccharide derivatives and 
synthetic polymers may be used so long as they do not exhibit substantial toxicity 
against living bodies, and they can function as a drug carrier. For example, any 
polysaccharide derivatives and synthetic polymers that have conventionally been 
used for the production of drug complexes can be utilized for the drug complex of the 
present invention. For example, polysaccharide derivatives having carboxyl groups 
can preferably be used for the drug complex of the present invention, and 
poly alcoholized polysaccharide derivatives can most preferably be used. Examples of 
the synthetic polymer include, for example, polyethylene glycols; polyamino acids 
such as polyglutamic acids, polyaspartic acids and polylysines; and derivatives of 
polyvinyl compounds such as N-(2-hydroxypropyDmethacrylamide derivatives. 

More specifically, any polysaccharide derivatives having carboxyl groups may 
be used so long as, for example, they are polysaccharides and derivatives thereof that 
are chemically or biologically modified and have carboxyl groups in their molecules. 
For example, polysaccharides such as hyaluronic acid, pectic acid, alginic acid, 
chondroitin, and heparin; and polysaccharides such as pullulan, dextran, mannan, 
chitin, inulin, levan, xylan, araban, mannoglucan, and chitosan in which all or a part 
of hydroxyl groups are introduced with functional groups having a carboxyl group can 
be used. 

For example, those having carboxy(Ci*4)alkylated hydroxyl groups or those 
having hydroxyl groups esterified with one of carboxyl groups of a polybasic acid can 
preferably be used. In addition, those obtained by poly alcoholizing the above 
polysaccharides and then introducing functional groups having a carboxyl group may 
also be used. The term "polysaccharide derivative" used in the present specification 
should be construed in its broadest sense, which includes polysaccharide compounds 
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comprising saccharides as constitutional ingredients, and compounds obtained by 
partially or completely ring-opening a cyclic saccharide moiety of a polysaccharide 
compound (e.g,, polyalcohol compounds etc.). Among these polysaccharide 
derivatives, carboxy(Ci-4)alkyldextran poly alcohols, carboxy(Ci-4)alkylpullulan 
polyalcohols and the like are preferably used. Specific explanations are given below 
with respect to examples wherein carboxy(Ci-4)alkyldextran polyalcohols are used in 
the manufacture of the drug complex of the present invention. However, the drug 
carrier in the drug complex of the present invention is not limited to 
carboxy(Ci-4)alkyldextran polyalcohols. 

The degree of poly alcoholization of the carboxy(C 1-4) alky Idextran polyalcohol 
used for the manufacture of the drug carrier according to the present invention is not 
particularly limited. Preferably, dextran polyalcohols constituting the 
carboxy(Ci-<Dalkyldextran polyalcohol may be those obtained by treating a dextran 
under a condition which enables substantially complete polyalcoholization, which 
have been subjected to polyalcoholization to such an extent that they can be used for 
DDS compounds. 

The sort of the dextran used for the preparation of the 
carboxy(Ci-4)alkyldextran polyalcohol is not particularly limited, and the dextran may 
contain a -D"l,6-linkages at any rate. For example, dextran containing a 
-D-l,6-linkages at a rate of 85% or more, 90% or more, or 95% or more can be used. 
The molecular weight of the dextran is not particularly limited, and for example, 
dextran having a molecular weight of from about 10,000 to about 2,000,000, 
preferably from about 50,000 to about 800,000 can he used. As the Ci-4 alkyl group 
constituting the carboxy(Ci-4)alkyl group of the carboxy(Ci.>i)alkyldextran polyalcohol, 
a linear or branched alkyl group, specifically, methyl group, ethyl group, n^propyl 
group, isopropyl group, -n -butyl group, sec-butyl group or the like can he used, and 
methyl group can preferably be used. 

When dextran is used as a starting material, the dextran can be treated 
successively with a large excess amount of sodium periodate and sodium borohydride 
to obtain a dextran polyalcohol subjected to substantially complete polyalcoholization. 
However, the method for the polyalcoholization of dextran is not limited to the 
method mentioned above, and any method available to those skilled in the art may be 
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utilized. The carboxy(C 1-4) alky lation can be carried out, for example, by reacting a 
halogenated (C 1-4) alky lcarboxylic acid such as chloroacetic acid, bromoacetic acid, a 
-chloropropionic acid, a -methyl" a -chloropropionic acid, S -chloropropionic acid, a 
-methyl- j8 -chloropropionic acid, a -chlorobutyric acid, 0 -chlorobutyric acid, or r 
-chlorobutyric acid, preferably chloroacetic acid, with hydroxyl groups of the dextran 
polyalcohol to achieve partial or complete carboxy(Ci-4)alkylation of the hydroxyl 
groups. 

For example, the dextran polyalcohol is dissolved in an inert solvent which 
does not participate in the reactions (e.g., water, N,N-dimethylformamide, or 
dimethyl sulfoxide), and the resulting solution is added with a halogenated 
(Ci^alkylcarboxylic acid or a salt thereof in the presence of a base (e.g., sodium 
hydroxide or potassium hydroxide), and then the mixture is allowed to react for 
several minutes to several days at a temperature under ice*caoling to about 100°C, 
The degree of introduction of the carboxy(C 1-4) alky 1 group may be easily controlled, 
for example, by suitably choosing the reaction temperature of the 

carboxy<Ci-<i)alkylation or the amount of the halogenated (Ci- d alky lcarboxylic acid or 
bases used as reagents, and these means are well-known to those skilled in the art. 
The degree of the carboxy(Cw)alkylation based on one hydroxyl group of the dextran 
polyalcohol is not particularly limited, and for example, the degree based on one 
constitutional saccharide residue may be in the range of from 0,01 to 2.0, preferably 
from O.rto 1-0, In such manners, aqueous solutions of the carboxy(Cw)alkyldextran 
polyalcohol in the form of alkali metal salts such as sodium salt, potassium salt or the 
like can be prepared. 

In addition to the polysaccharide derivatives in the form of alkali metal salts 
as prepared above, those in the form o£ organic amine salts may be used as a material 
for the drug carrier The polysaccharide derivatives in the form of organic amine 
salts can be dissolved in an organic solvent which is substantially free from water in 
a high concentration, and accordingly, the use of this salt sometimes enables the 
reaction in a nonaqueous system and significant elevation of the reaction efficiency. 
As the organic amine salt, for example, salts of aliphatic amines such as 
triethylamine, trimethylamine, or trie thanola mine? salts of alicyclic and aromatic 
amines such as N-methylpyrrolidine, N-methylpiperidine, N'methylmorpholine, or 
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dimethylaminopyridinej or quaternary ammonium salts such as 
tetramethylammonium chloride or tetraethylammonium chloride can he used. 

The conversion from the sodium salt of the polysaccharide derivative into a 
corresponding organic amine salt can be carried out by using an ion exchange reain or 
the like. For example, a sodium salt of a carboxymethyldextran polyalcohol may be 
dissolved in water, applied to a column charged with Bio-Rad AG50W-X2 (200-400 
mesh, H> type) resin, and eluted with water, and then the resulting effluent can be 
added with, an organic amine such as triethylamine and lyophilized. Alternatively, it 
is also possible to carry out the conversion by one step, i.e., by dissolving a sodium 
salt of a carboxymethyldextran polyalcohol in water and then passing the solution 
through a triethylammonium type resin. 

The drug complex of the present invention can be prepared, for example, by 
preparing a compound represented by R'-NK-Y-CHq-O'CO-Q, wherein the definitions 
are the same as the above-mentioned, in an appropriate manner, removing the 
protective group if necessary, and then binding the amino group at the N-terminal of 
the spacer and the carboxyl group of a carboxymethyldextran polyalcohol to each 
other by means of an acid-amide bond. For example, a peptide compound protected 
at its N'termiaal may be bound to the amino group of NH2-Y-CH2-OH via an 
acid-amide bond, the peptide chain may be elongated if necessary, and then a COX or 
CO-Q moiety may be introduced to the hydroxyl group. When a COX moiety is 
introduced, X may further be converted into Q. As a reactant used for the 
introduction of a COX moiety p-nitrophenyl dicarbonate, p-nitrophenyi 
chloroformate (X corresponds to p*nitrophenoxy group), l,r-carbonyldiimidazole (X 
corresponds to imidazoyl group) or the like can be used. For a method of introducing 
a CO-Q moiety, there can be used Cl-COQ obtained by reacting Q with phosgene, 
X-COQ (X corresponds to p-nitrophenoxy group) obtained by reacting Q with 
p-nitrophenyl chloroformate or the like. When R'-NH-Y-CEk-O-CO'X is converted 
into R^NH - Y-CH2*0-CO-Q ; a drug compound or a protected drug compound is reacted, 
and if necessary, a base such as triethylamine and diisopropylethylamine, or an 
activator such as 1 -hydroxy ben^otriazole may be added to the reaction system 
depending on the kinds of X and Q- Then, the protective group can be eliminated in 
an appropriate manner depending on the kind of the protective group to obtain the 
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desired product. Kinds of the protective group and manners for elimination thereof 
are described, for example, in T. W. Green and R G. M. Wuts, "Protective Groups in 
Organic Synthesis, 2nd ed.*, John Wiley & Sons, Inc. (1991) and the like. For 
example, where t'butylcarbonyl group is vised, acids such as trifLuoroacetic acid, 
acetic acid and formic acid, preferably relatively weak acids such as formic acid can 
be used. Where trityl group is used, acids such as acetic acid can be used. Where 
9-fluorenylmethylcarboxyl group is used, bases such as piperazine can be used. 

For the formation of an acid-amide bond, dehydration condensation agents 
ordinarily used for synthesis of peptide chains, for example, 
N,N'-dicycloalkylcarbodiimides such as N,N'-dicyclohexylcarbodiimide (DCC), 
carbodiimide derivatives such as l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
(EDAPC), benzotriazole derivatives such as l-hydroxybenzotriazole (HOBT), 
l-ethoxycarbonyl-2-ethoxy 1,2-dihydroxyquinoline (EEDQ) and the like can be used. 
In addition, the reaction may also be performed by the activated ester method or the 
acid halide method. 

When the reaction using a polysaccharide derivative is performed in a 
non-aqueous system, any organic solvents may be used so long as they are 
substantially free from water and can dissolve reactants (an organic amine salt of a 
polysaccharide derivative and H-R-NH-Y-CHa-O-CO-Q in a free form or a form of salt: 
H>R represents that the N-terminal is not protected). For example, 
N,N-dimethyl£ormamide, dimethyl sulfoxide, acetamide, N^methylpyrrolidone, 
sulfolane and the like can preferably be used. Although the amount of the residue of 
the drug compound which is introduced into the drug carrier is not particularly 
limited, the amount should be suitably chosen depending on the sort of the residue of 
a drug compound, and from the viewpoints of pharmacokinetics, efficacy, and toxicity 
of the drug complex. Generally, the range of approximately from 0,1 to 30% by 
weight, preferably approximately from 2 to 15% by weight can be chosen. The ratio 
of residues of the drug compound introduced to the drug carrier can be easily 
determined by T for example, absorption spectrometric analysis. 

Further specific examples of the manufacturing method of the drug complex 
of the present invention will be shown in the examples. Those skilled in the art can 
manufacture the drug complex of the present invention that falls within the 
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aforementioned general formula (I) on the basis of the above general explanation and 
the specific explanation in the examples by appropriately choosing starting materials, 
reagents and the like, and if necessary, by applying appropriate modifications and 
alterations to the reaction conditions and processes. 

The drug complex of the present invention is characterized in that the 
complexes can specifically exhibit desired pharmacological activity at a local site such 
as tumorous sites or inflammatory sites depending on the sort of a residue of a drug 
compound (e.g., residues of drug compounds such as antineoplastic agents or 
anti-inflammatory agents), and can reduce toxicity inherent to the drug compound, 
per se. For example, the drug complex having a carboxymethyldextran polyalcohol 
as a polysaccharide derivative moiety has excellent blood vessel permeability, and 
also tumor selectivity and inflammatory site selectivity. 

In addition, the drug complex of the present invention has characteristic 
feature in that, when the spacer moiety is enzymatically hydrolyzed by s protease 
(peptidase), the urethane bond of aminobenzyloxycarbonylamide is immediately 
hydrolyzed. According to the drug complex of the present invention, the released 
drug compound thus contains no residual amino acid derived from the spacer, and the 
efficacy of the drug compound, per se, will not be reduced. Furthermore, the drug 
complex of the present invention is characterised in that an appropriate releasing 
rate of the drug compound can be obtained by choosing the type of the spacer. 

A medicament comprising the drug complex of the present invention may 
generally be filled in vials or the like in the form of a lyophilized product or the like, 
and provided for clinical use as preparations for parenteral administration such as 
injections or drip infusions which are dissolved upon use. However, the form of 
pharmaceutical preparations of the medicament is not limited to the aforementioned 
forms. For the manufacture of the aforementioned pharmaceutical preparations, 
pharmaceutical additives available in the field of the art, for example, solubilizers, 
pH modifiers, stabilizers and the like can be used. Although the dose of the above 
medicament is not particularly limited, the dose should normally be decided in view 
of the dose of the drug compound that constitutes the residue of the drug compound, 
the amount of the residue of the drug compound introduced into the drug complex, 
the condition of a patient, the sort of a disease and the like. For example, where a 



15 



drug complex introduced with about 6% by weight of the residue of the antineoplastic 
agent mentioned in claim 2 of Japanese Patent Unexamined Publication (KOKAI) No. 
(Hei) 6-87746/1994 is parenterals administered, about 0.1 to 100 xng, preferably 
about 1 to 30 mg per m 2 of body surface area per day may generally be administered 
once a day, and the administration may preferably repeated every 3 to 4 weeks. 

A compound of the present invention provided from another aspect is 
represented by the following general formula (II): R 7 ~NH-YCH 2 -<>C(>Q, wherein R' is 
a group comprising one amino acid or pep tide-bonded 2 to 8 amino acids of which the 
N-terminal is protected or not protected; Y is phenylene group which may be 
substituted; and Q is a residue of a drug compound. In this compound, preferred are 
those wherein Y is unsubstituted p-phenylene group, R'is a group represented by 
H-Gly-Gly-Phe-Gly- or H-Gly-GIy-Gly-Phe-, and the drug compound is 
(lS,9S)-l-ammo-9-etbyl-5^ 
lHj2H-benzo[de]pyrano^^ 

In addition, the present invention also provides a compound represented by 
the following general formula (III): A-R-NH-Y-CHa-O-CO-X, wherein A is a polymer as 
a drug carrier; R is a spacer, wherein said spacer is an amino acid or an oligopeptide 
comprising 2 to 8 amino acids; Y is phenylene group which may be substituted; X is 
selected from the group comprising hydroxyl group, -OM wherein M is a protective 
group for carboxyl group, or an eliminating group. Kinds of the protective group for 
carboxyl group are not particularly limited, and any protective group may be used so 
long as it is available to those skilled in the art. In addition, any eliminating group 
may be used so long as it functions as an eliminating group in the substitution on the 
carbonyl carbon, and examples include- halogen atoms such as chlorine atom and 
bromine atom, alkoxyl groups such as ethoxy group, and arylsulfonyloxy groups such 
as p-toluenesulfonyloxy group and the like. Symbols such as Y, Q and R in the 
formulas (II) and (III) have the same meanings as those described above for the 
formula (I). These compounds represented by the formulas (II) and (III) are useful 
as synthetic intermediates for the manufacture of the drug complex of the present 
invention. 

Examples 
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The present invention will be explained more specifically by way of examples; 
however, the scope of the present invention is not limited to the following examples. 

In the examples, the carboxymethylation degree (degree of substitution with 
carboxymethyl groups per saccharide residue as a building unit) was determined by 
converting the sodium salt of the carboxymethyldextran polyalcohol into free acid 
form, and then dissolving the free acid in 0,1 N aqueous sodium hydroxide and 
titrating the solution with 0.1 N hydrochloric acid. An aqueous solution of the 
sodium salt of the carboxymethyldextran polyalcohol was applied to a Bio-Rad 
AG5QW-x2 (H + ) column, and the passed solution was lyophilized and used as a sample. 
The sample was dissolved in a given excess amount of 0,1 N aqueous sodium 
hydroxide, and titrated with 0.1 N hydrochloric acid by using phenolphthalein as an 
indicator. The carboxymethylation degree was determined in accordance with the 
equation: I3.4(a * b)/[s - 5.8(a * b)] wherein symbol "s ,f represents the amount of the ■ 
collected sample (mg), symbol "a" represents the given excess amount of 0.1 N 
aqueous sodium hydroxide (ml), and symbol "b" represents the amount of 0.1 N 
hydrochloric acid required for the titration (ml). The amount of the introduced drug 
(% by weight) was calculated from the results of absorption spectrometry (around 362 
nm) utilizing the characteristic absorption of the drug. The gel filtration was 
performed under the following conditions^ column; TSK gel G4000 PWxl, eluate; 0.1 
M NaCl, flow rate; 0.8 ml/min, and column temperature; 4Q°C. 

DX-8951 represents a drug compound: (lS,9S)-l-amino-9-ethyl-5-fluoro-2,3* 
dihydro-9-hydroxy*4*methyl"lH J 12H-ben2o[de]pyrano[3\4 , '6,7]indolizino[l ) 2-b]- 
quinoline-lQ,13"(9H,15H)-dione which was disclosed in claim 2 of Japanese Patent 
Unexamined Publication (KOKAI) (Hei) No. 6-87746/1994, and -CO-DX-8951 
represents that .the amino group at the 1 -position of the drug compound forms a 
peptide bond with the carbonyl group represented by -CO*. It should be understood 
that DX-8951 has a lactone ring which exists in the ring-closed or ring-opened form, 
or in the form of the mixture thereof The building units of the saccharide chain 
shown in the following schemes are introduced with one or two carboxymethyl groups. 
It should be noted that this building units are shown as an example of the building 
unit of the saccharide chain, and that the drug carrier moiety of the drug complex of 
the present invention is not formed by the repetition of the above building unit. The 



compound numbers in the examples correspond to those in the following schemes. 
For example, Compound 2a in Example 5 corresponds to Compound 2a in the scheme, 
which represents a compound in which the peptide moiety of the formula in the 
scheme is GGFG (In the scheme, this is shown as Peptide = GGFGJ. 
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Example i: Synthesis of carboxymethyldextran polyalcohol-Gly-Gly-Phe-Gly- 
NH-P-C6H4-CH2-0-CO-DX-8951 

Dextran T500 (20 Pharmacia, molecular weight: 500K) was dissolved in 0.1 
M acetic buffer (pH 5.5, 2,000 ml), and added with an aqueous solution (2,000 ml) of 
sodium periodate (66.0 gX The mixture was stirred at 4°C for 10 days with shielding 
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from the light. Then, the mixture was added with ethylene glycol (14.0 ml) and 
stirred overnight. The reaction mixture was adjusted to pH 7 with 8 M aqueous 
sodium hydroxide. Sodium borohydride (28 g) was added to the mixture and 
dissolved, and then the mixture was stirred overnight. The reaction mixture was 
adjusted to pH 5.5 with acetic acid under ice cooling, and stirred at 4°C for 1 hour. 
The mixture was adjusted to pH 7.5 with 8 M aqueous sodium hydroxide. The 
resulting aqueous solution was desalted by ultrafiltration using a Biomax-50 
membrane. The residual solution, which did not pass through the membrane, was 
lyophilized to obtain dextran polyalcohol (10.5 g). The molecular weight (gel 
filtration, pullulan standard) of the resulting product was 159K. 

The resulting dextran polyalcohol (7.5 g) was added to an aqueous solution 
obtained by dissolving sodium hydroxide (31.5 g) in water (225 ml), and dissolved at 
room temperature. Monochloroacetic acid (45 g) was added to the solution under ice 
cooling and dissolved, and the mixture was allowed to react at room temperature 
overnight. The reaction mixture was adjusted to pH S with acetic acid, and desalted 
by ultrafiltration using a Biomax-50 membrane. The residual solution, which did 
not pass through the membrane, was lyophilized to obtain sodium salt of 
carboxymethyldextran polyalcohol (8.5 g). The molecular weight (gel filtration, 
pullulan standard) of the resulting product was 274K, and the carboxymethylation 
degree thereof was 0.4. 

l-Ethoxycarbonyl*2-ethoxy-l,2-dihydroxyquinoline (989 mg) was added to a 
mixture of Boc-Gly-Gly*Phe-Gly-OH (875 mg), 4-aminoben2yl alcohol (492 mg) and 
N,N'dimetbylformarnide (10 ml). The resulting mixture was allowed to react with 
stirring at room temperature overnight, and then the reaction mixture was 
evaporated to dryness under reduced pressure. The residue was purified by silica gel 
column chromatography (eluate: a solution of dichloromethane^methanol = 96:4) to 
obtain 800 mg of Compound (2), 

*H-NMR (DMSOds) 5 : 9.73 (a, 1H), 8.38 (a, 1H), 8.17 (d, 1H, J=7.2Hz), 7.91-7.93 (m, 
1H>, 7.56 (d, 2H ? J=8.0Hz), 7.24-7.26 (m, 4H), 7.24 (d, 2H, J=8.0Hz), 7.17'7.20 (m, 1H>, 
4.50-4.54 (m, 1H\ 4.44 (a, 2H), 3.66-3.94 (m, 3H), 3,63 (dd, 1H, J=4.8, 16.7Hz), 3.56 (d, 
2H, J=5.6Hz), 3.09 (dd, 1H, J=4.8,13.5Hz), 2,33 (dd, 1H, J=9.6,13.5Hz), L38 (s, 9H). 
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A mixture of Compound (2) (465 mg), bis(4-nitrophenyl)carbonate (522 mg), 
diisopropylethylamine (0.224 ml), 4-(dimethylamino)pyridine (10.5 mg) and 
tetrahydrofuran (3 ml) was allowed to react with stirring at room temperature for 4 
days. Then, the reaction mixture was evaporated to dryness under reduce pressure. 
The residue was purified by silica gel column chromatography (eluate: a solution of 
dichloromethane -methanol = 99 : l) to obtain 205 mg of Compound (3), 
*H-NMR (DMSOds) 5 : 9.38 (s, 1H), 8.40-8.42 (m, 1H), 8-31 (d, 2H, J=9.5H2>, 
8.27-8,28 (m, 1H), 7.92-7.94 (m, 1H), 7.67 (d, 2H, J=7.9Hz} J 7.55 (d, 2H, J=9.5Hz), 
7.41 (d, 2H, J=7.9Hx) 7 7.24-7.26 (m, 4H), 7.17-7.20 (m, 1H), 6.93-6.95 (m, 1H), 5.25 (s, 
1H) 7 4.50-4.53 (m, 1H), 3.77-3.95 (m, 3H), 3.61-3.66 (m, 1H), 3.55-3.57 (m, 2H), 3.08 
(dd, 1H, J=4.8,13.5Hs) 7 2.83 (dd, 1H, J=9.5, 13.5Hz), 1.38 (s, 9H). 

A mixture of Compound (3) (185 mg), methanesulfonate of DX-8951 (152 mg), 
'fl 1 -hydroxy be nzotriazole (54 mg), diisopropylethylamine (0.093 ml) and 

N,N*dimethylformamide (20 ml) was allowed to react with stirring at room 

In 

'z: temperature for 2 days. Then, the reaction mixture was evaporated to dryness under 

iy 

If] reduced pressure. The residue was purified by silica gel column chromatography 

J* (eluate: a solution of dichloromethane -methanol = 96:4). The resulting yellow solid 
fU was further purified by silica gel column chromatography (eluate: a solution of 
j = i dichloromethane:metaanol = 97:3 containing 0.5% acetic acid) to obtain 130 mg of 

O Compound (4). 

? " iH-NMR (DMSOds) <5 : 9.84 (s, 1H), 8.40-8.41 (m, 1H), 8.19 (d, 1H, J=8.0Hz), 8.04 (d, 

1H, J=8.8Hss), 7.92-7.93 (m, 1H), 7.74 (d, 1H, J=ll.lHz), 7.63 (d, 2H, J=8.0Hz), 7.37 (d, 
2H, J=8.0Hz), 7.32 (b, 1H), 7.24-7.26 (m, 4H), 7.16-7.20 <m, 1H), 6.94-6.95 On, 1H), 
6.48 (s, 1H), 5.46 (d, 1H, J=16.7Hz), 5.41 (d, 1H, J=16.7Hz), 5.24-5.34 (m, 3H), 5.08 (s, 
2E), 4.49-4.52 (m, 1H), 3.92 (dd, 1H, J=5.6,16.7Hz), 3.85 (dd, 1H, J=5.6,16.7Hz), 3.78 
(dd, 1H, J=5.6,16.7Hz), 3.63 (dd, 1H, J=4.8,16.7Hz), 3.54-3.56 (m, 1H), 3.31-3.33 (m, 
2H), 3.08 (dd, 1H, J=4.8, 13.5Hz), 2.83 (dd, 1H, J=10.3,13.5Hz), 2.38 (s, 3H), 1.86-1.89 
(m„ 2H), 1.37 (s, 9H), 0.88 (t, 3H, J=7.2Hz) 
Mass (FAB); m/e 797 (M+l) 

Compound (4) (98 mg) was dissolved in trifluoroacetic acid (1.5 ml) and 
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allowed to stand for 1.5 hours. The reaction mixture was added dropwise to ether 
(30 ml), and the precipitate was collected by filtration and washed with ether to 
obtain 100 mg of Compound (5). 

^H-NMR (DMSOde) 6 : 9.86 (s, 1H), 8.48-8.61 (m, 2H), 8,37 (d, 1H, J=8.3Hz), 
8.00-8.20 (m, 1H), 7.75 (d, 1H, J=10.7H2), 7,66 (d, 233, J=8.8Hss), 7.41 (d, 2H, J=S.8Hz), 
7.37 ( S> 1H), 7.24-7.27 (m 7 4H) 7 7.17-7.19 (m, 1H), 6.48 (s f 1H), 5.72 (d, 1H, J^lS.GHz), 
5,33-5,48 (m, 3H), 5.23-5.30 (m, 1H), 5.08-5.11 Cm ,2H), 4.58-4.61 (m >1H), 3.34-3,99 
(m, 3H), 3.71 (dd, lH t J=4.9,16.6Hz), 3.56-3.66 (xn, 2H), 3.22-3.30 b, 1H), 3.12-3.18 
(m, 1H), 3.09-3.11 (m, IE), 2.78-2.S3 (m ,1B0, 2.46*2.57 (xn, 1H), 2.38 (s-, 3H), 
2.18-2.23 (m, 1H\ 1.82- 1.93 (m, 2H), 0.90 (t, 3H, J=7.3Ha) 

Compound (5) (95 mg) was dissolved in water (5 ml) and methanol (10 ml). 
The solution was added to a solution obtained by dissolving the sodium salt of 
carboxymethyldextran polyalcohol obtained above (600 mg) in water (10 ml) and 
methanol (20 ml). The resulting mixture was added with watcr-soluble carbodiimide 
(26 mg) and l-hydroxybeazotriazole (15 mg>> and then adjusted to pH 7.0 with 0.1 N 
aqueous sodium hydroxide. The mixture was stirred at room temperature for 2 
hours, then added with water-soluble carbodiimide (13 mg), and allowed to react at 
room temperature overnight. Water (500 ml) was added to the reaction mixture and 
subjected to ultrafiltration using an ultrafiltration membrane 10K (Filtron Co.), The 
residual solution, which did not pass through the membrane, was adjusted to pH 9 
with 0.1 N aqueous sodium hydroxide and passed through a filtration membrane (0.16 
Mm, Filtron Co.). The passed solution was desalted by ultrafiltration using a 
Biomax-50 membrane. The residual solution, which did not pass through the 
membrane, was filtered through a Millipore filter (0.22 ju.m), and lyophilized to obtain 
490 mg of Compound (6). This compound was dissolved in 0.1 M aqueous sodium 
chloride, and analyzed by GPC (column: TOSOH TSK Gel PW-4000XL, solvent: 0.1 M 
NaCl, flow rate'- 0.8 ml/min). The results of the GPC analysis and an ultraviolet 
absorption spectrum (0,1 M Tris buffer, pH 10,0, 0.20 mg/ml) of the compound are 
shown in Figs. 1 and 2, respectively. The content of the drug compound residue in 
the compound was found as 2.3% (w/w) by quantitative analysis based on absorption 
spectrophotometry at 366 nm in 0,1 M Tris buffer (pH 10,0):acetonitrile = 7:3. 
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Example 2' Release of the drug compound from the drug complex 

The drug complex obtained in Example 1 was dissolved in a Meth A (murine 
fibrosarcoma Meth A) homogenate or a buffer at 37*C (373 wg/mD. After 20 hours, 
released DX'8951 was determined. The compound wherein the spacer and DX-8951 
were bound to each other without p-aminobenzyloxycarbonyl group was prepared and 
used as a comparative compound. The result is 3hown in Table 1. The released 
amount of the drug is expressed in percentage of the released amount of the drug to 
the amount of the drug in the drug complex used. The drug complex of the present 
invention was rapidly released in the weakly acidic homogenate, but hardly released 
in the buffer. • On the other hand, the comparative compound was released in a slight 
amount in the weakly acidic homogenate, but not released in the buffer. 



Table 1 



Compound in Example Comparative 

Reaction syste m ^ compound 

Meth Ahomogenate (pH 4.5) 37.7 0,106 

Meth Ahomogenate (pH 5-5) 38.1 0.034 

Meth A homogenate (pH 6,5) 4.25 0.000 

Buffer (pH 4.5) 0.190 0.000 

Buffer (pH 5.5) 0-178 0,000 

Buffer (pH 6.5) 0.171 0.000 

Buffer (pH 7.5) 0,138 

Mouse plasma 0.186 — 



— : No examination 

Example 3: Maximum tolerated dose (MTD) of the drug complex of Example 1 to Meth 
A tumor-bearing mice 

' Meth A cells were transplanted into BALB/c mice to prepare Meth A 
tumor-bearing mice. On the 20th day, single administration of the drug complex of 
Example 1 was carried out. After the administration, measurement of the body 
weight and observation of toxic death were made with time and the maximum 
body-weight reduction rate and mortality were calculated, which are shown in Table 2. 
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The dose is expressed in terms of the weight of anhydrous free base of DX-8951. 
Slight reduction of the hody weight was observed in administration of 2.5 mg/kg, and 
toxic death of all the cases was observed in administration of 10 mg/kg, and 
accordingly, MTD of Example 1 was determined as 5 to 7.5 mg/kg. 



Table 2 



Compound 


Dose (mg/kg) 


BWLmax a (%)[day] 




Control 


0 


<o 


0/2 


Example 1 


30 


17.9C22] 


2/2 




10 


32. 8 [26] 


2/2 




2.5 


2.2 [22] 


0/2 




0.625 


<o 


0/2 




0.156 


<0 


0/2 



a The maximum body-weight reduction rate (The numbers in the parentheses are 

the days when the maximum reduction was observed.) 
<0 means that reduction of the body weight was not observed. 
b Mice died/mice used 

Example* 4- Antineoplastic activity of the drug complex of Example 1 

Meth A cells (murine fibrosarcoma MethA) were transplanted into BALB/c 
mice to prepare Meth A tumor-bearing mice. On the 7th day after the 
transplantation, the drug complex of Example 1 was administered. The weight of 
the tumor was measured on the 21th day to evaluate the inhibitory activity on the 
tumor and the toxicity. The results are shown in Table 3. In the table, * represents 
significance in Dunnet's test (*** P<0.001, ** P<0.01), the dose is expressed in terms 
of the weight of anhydrous free base of DX-8951, and IR represents the diminution 
rate of the tumor. The drug complex of Example 1 apparently diminished tumor 
weight dose-dependently. 



Table 3 



Compound 


Dose 
(mg/kg) 


Average tumor 
weight (g) 


IE(%) 


(%)[day] 


N b 


Control 


0 


2.315±0.366 


0 


<0 


0/6 


Example 1 


7.5 


0.008 ±0.002*" 


100 


24.S[15] 


2/6 


(the present 












invention) 














5 


0.0 19 ±0.004"' 


99 


2.9[13] 


0/6 




2.5 


0.061±0.016"* 


97 


<0 


0/6 




1.25 


0.610±0.180"" 


74 


0.3[8] 


0/6 




0.625 


1.247 ±0.280" 


46 


<0 


0/6 



a The maximum body-weight reduction rate (The numbers in the parentheses are 

the days when the maximum reduction was observed.) 
b Mice died/mice used 



Example 5: Synthesis of carboxymethyldextran poly alcohol- Gly-Gly-Phe-GlyNH- 
p-C6H^CH2-0-CO-DX-S951 using formic acid as a deprotecting agent 

Dextran T500 (20 g, Pharmacia, molecular weight* 5G0K) was dissolved in 0.1 
M acetic buffer (pH- 5.5, 2,000 ml), and added with an aqueous solution (2,000 ml) of 
sodium periodate (66.0 g). The mixture was stirred at 4°C for 10 days with shielding 
from the light. Then, the mixture was added with ethylene glycol (14.0 ml) and 
stirred overnight. The reaction mixture was adjusted to pH 7 with 8 M aqueous 
sodium hydroxide. Sodium borohydride (28 g) was added to the mixture and 
dissolved, and then the mixture was stirred overnight. The reaction mixture was 
adjusted to pH 5.5 with acetic acid under ice cooling, and stirred at 4°C for 1 hour. 
The mixture was adjusted to pH 7.5 with 8 M aqueous sodium hydroxide. The 
resulting aqueous solution was desalted by ultrafiltration using a Biomax-50 
membrane. The residual solution, which did not pass through the membrane, was 
lyophilized to obtain dextran polyalcohol (10.5 g). The molecular weight (gel 
filtration, pullulan standard) of the resulting product was 159K. 

The resulting dextran polyalcohol (7.5 g) was added to an aqueous solution 
obtained by dissolving sodium hydroxide (31.5 g) in water (225 ml), and dissolved at 
room temperature. Monochloroacetic acid (45 g) was added to the solution under ice 
cooling and dissolved, and the mixture was allowed to react at room temperature 
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overnight. The reaction mixture was adjusted to pH 8 with acetic acid, and desalted 
by ultrafiltration using a Biomax*5G membrane. The residual solution, which did 
not pass through the membrane, was lyophilized to obtain sodium salt of 
carboxymethyldextran polyalcohol (8.5 g). The molecular weight (gel filtration, 
pullulan standard) of the resulting product was 274K, and the carboxymethylation 
degree thereof was 0.4. 

l-Ethoxycarbonyl-2-ethoxy*l,2-dihydroxyquinoline (989 mg) was added to a 
mixture of Boc-GlyGly-Phe-Gly-OH (875 mg), 4~aminobenzyl alcohol (492 mg) and 
N,N-dimethylformamide (10 ml). The resulting mixture was allowed to react with 
stirring at room temperature overnight, and then the reaction mixture was 
evaporated to dryness under reduced pressure. The residue was purified by silica gel 
column chromatography (eluate- a solution of dichloromethane^methanol = 96-4) to 
obtain 800 mg of Compound 2a. 

iH-NME ODMSOde) d : 9.73'(s, 1H), 8.38 (a, 1H) 7 8.17 (d, 1H, J=7,2Hz), 7,91-7.93 (m, 
1H>, 7.56 (d, 2H f J=8.0Hz), 7.24-7.26 (m, 4H), 7.24 (d 7 2H, J=8.0Hz), 7.17-7.20 (m, 1H), 
4.50-4.54 (m, 1H), 4.44 (s, 2H)~ 3.66-3.94 (m, 3H) 7 3.63 (dd, 1H, J=4.8,16.7Hz), 3.56 (d, 
2H, J=5.6Hz), 3.09 (dd, 1H, J=4.8,13.5Hz), 2.83 (dd, 1H, J=9.6 7 13.5Hz), 1.38 (s, 9H). 

A mixture of Compound 2a (465 mg), bia(4-nitrophenyI)carbonate (522 mg), 
diisopropylethylamine (0.224 ml), 4-(dimethylamino)pyridine (10.5 mg) and 
tetrahydrofuran (3 ml) was allowed to react with stirring at room temperature for 4 
days. Then, the reaction mixture was evaporated to dryness under reduced pressure. 
The residue was purified by silica gel column chromatography (eluate- a solution of 
dichloromethane- methanol = 99^1) to obtain 205 mg of Compound 3a. 
iH-NME (DMSOde) d : 9,88 (a, 1H) ; 8,40*8.42 (m, 1H), 8.31 (d, 2H, J=9.5Hz) 7 
8.27-8.28 (m, 1H), 7.92-7.94 (m, 1H), 7.67 (d, 2H, J=7.9Hz), 7.55 (d, 2H 7 J=9.5Hz), 
7.41 <d, 2H, J=7.9Hz), 7.24*7.26 (m, 4H), 7.17*7.20 (m, 1H), 6.93-6.95 (m, 1H>, 5.25 (s, 
1H), 4.50-4.53 (m, 1H), 3.77-3.95 (m t 3H) 7 3.61-3,66 (m, 1H) 7 3,55-3.57 (m 7 2H), 3.08 
(dd, 1H, J=4.8,13,5H2) 7 2.83 (dd, 1H, J=9.5 s 13.5Hj-), 1.38 (s, 9H). 

A mixture of Compound 3a (185 mg), methanesulfonate of DX-8951 (152 mg), 
1 -hydroxy benzotriazole (54 mg), diisopropylethylamine (0.093 ml) and 
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N>N-dimethylformamide (20 ml) was allowed to react with stirring at room 
temperature for 2 days. Then, the reaction mixture was evaporated to dryness under 
reduced pressure. The residue was purified by silica gel column chromatography 
(eluate: a solution of dichlorome thane -methanol = 96 : 4). The resulting yellow solid 
was further purified by silica gel column chromatography (eluate- a solution of 
dichloromethane^methanol = 97^3 containing 0.5% acetic acid) to obtain 130 mg of 
Compound 4a. 

iH-NMR (DMSOdc) 6 * 9.84 <s, 1H), 8.40-8.41 fan, 1H), 8,19 (d, 1H, J=8.0Hz), 8.04 (d, 
1H, J=S.8Hz), 7.92-7,93 fan, 1H), 7.74 (d, 1H, J=ll.lHz), 7.63 (d, 2H, J=8,0Hz), 7.37 (d, 
2H, J=3.0Hz), 7.32 (s, 1H), 7,24-7.26 (in, 4H), 7.16-7,20 fan, 1H), 6.94-6.95 fan, 1H), 
6,48 <s, 1H), 5.46 (d, 1H, J=16.7Hz>, 5.41 (d, 1H, J=16.7Hz), 5.24^5.34 (m, 3H), 5-08 (s, 
2H), 4.49-4.52 (m t 1H), 3.92 (dd, 1H, J^S^ie/THz), 3,85 (dd, 1H, J=o.6,16,7Ha), 3.78 
(dd, 1H, J=5.6,16.7Hz), 3.63 (dd, 1H, J=4.8,16.7Hz>, 3.54*3.56 fan, 1H>, 3.31-3-33 (m, 
2H) f 3.08 (dd, 1H, J=4.8,13,5Hz), 2.33 (dd, 1H, J=10.3>13.oHz), 2.38 (s> 3H), 1.86-1,89 
(in, 2H), 1.37 (s, 9H), 0.88 (t, 3H, J=7.2Hz) 

Compound 4a (200 mg) was dissolved in formic acid (4 ml) and allowed to 
stand for 2 hours. The reaction mixture was added drop wise to ether (40 ml). The 
precipitate was washed with ether to obtain 198 mg o£ Compound 5a, 
1H-NMR (PMSO-do) d : 9.90 (a, 1H), 8.48-8.50 On, 1H), 8.33-8.36 fan, 1H), 8.27-8.30 fan, 
2H), 8.00-8.08 (m, 1H), 7.74-7.76 fan, 1H), 7.63 (d, 1H, J=8.2Hs), 7.31-7.39 fan, 3H), 
7.21-7.25 fan, 5H), 7.15-7.20 (a, 1H), 5.43-5.48 fan, 2H), 5.22-5.33 fan, 3H), 5.08 (s, 2H). 
4.51-4.53 fan, 1H), 3.93 (dd, 1H, J=5.5, 16.5Hz), 3.80-3.90 fan, 2H), 3.64-3.72 fan, 3H), 
3.20-3.25 fan, 1H), 3.09-3,13 fan, IE), 3.07 (dd, 1H, J=4.1, 13.8Hz), 2,81 (dd, lH t 
J=10.1, 13.8Hz), 2.37 (s, 3H)> 2.15-2.22 fan, 2H>, 1.82-1.88 fan, 2H), 0.88 (t, 3H, 
J=7.3Hz) 

Compound 5a (190 mg) was dissolved in water (5 ml) and methanol (10 ml). 
The solution was added to a solution obtained by dissolving the sodium salt of 
carb.oxymethyldextran polyalcohol obtained in Example 1 (1,0 g) in water (10 ml) and 
methanol (5 ml). The resulting mixture was added with 1-hydroxybenzotriazole (44 
mg) and 1 -ethyl- 3-(3-dimethylaminopropyl)carbodiimide (39 mg), and then adjusted to 
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pH 7.0 with 0,1 N aqueous sodium hydroxide. The mixture was stirred at room 
temperature for 3 hours, then added with l-efchyl-3-(3-dimethylaminopropyl)- 
carbodiimide (22 mg). The mixture was stirred at room temperature for 1.75 hours, 
then added with l-ethyl-3-(3'dimethylaminopropyl)carbodiimide (11 mg), and allowed 
to react at room temperature overnight. The reaction mixture was adjusted to pH 
8.9 with O.I.N aqueous sodium hydroxide, and then desalted by ultrafiltration using a 
Biomax-50 membrane. The residual solution, which did not pass through the 
membrane, was filtered through a Millipore filter (0.22 & m), and lyophilized. The 
resulting amorphous was purified with Sep-Pak Cia cartridge (Waters Co.) and a 
Bio-Rad AG50W-X8 (Na + form) column, and further desalted by ultrafiltration using a 
Biomax-50 membrane. The residual solution, which did not pass through the 
membrane, was filtered through a Millipore filter (0,22 ix m), and lyophilized to 
obtain Compound 6a (700 mg). This compound was dissolved in 0.1 M aqueous 
sodium chloride, and analyzed by GPC (column: TOSOH TSK Gel PW-4000XL, 
solvent: 0.1 M aqueous NaCl containing 20% acetonitrile, flow rate: Q,8 ml/min). The. 
results of the GPC analysis and an ultraviolet absorption spectrum (0.1 M Tris buffer, 
pH 9,0, 0.10 mg/ml) of the compound are shown in Figs. 3 and 4, respectively. The 
content of the drug compound residue in the compound was found as 3.3% (w/w) by 
quantitative analysis based on absorption spectrophotometry at 366 nm in 0.1 M Tris 
buffer (pH 10.0) Acetonitrile = 7:3. 

Example 6: Synthesis of carboxymethyldextran polyalcohol-Gly-Gly GlyPhe-NH- 
p-CsH4-CH2-0-CO-DX-8951 using formic acid as a deprotecting agent 

Dextran T500 (20 g 7 Pharmacia, molecular weight: 500K) was dissolved in 0.1 
M acetic buffer (pH 5.5, 2,000 ml), and added with an aqueous solution (2,000 ml) of 
sodium periodate (66.0 g). The mixture was stirred at 4°C for 10 days with shielding 
from the light. Then, the mixture was added with ethylene glycol (14.0 ml) and 
stirred overnight. The reaction mixture was adjusted to pH 7 with 8 M aqueous 
sodium hydroxide. Sodium borohydride (28 g) was added to the mixture and 
dissolved, and then the mixture was stirred overnight. The reaction mixture was 
adjusted to pH 5.5 with acetic acid under ice cooling, and stirred at 4°C'for 1 hour. 
The mixture was adjusted to pH 7,5 with 8 M aqueous sodium hydroxide. The 
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resulting aqueous solution was desalted by ultrafiltration using a Biomax*50 
membrane. The residual solution, which did not pass through the membrane, was 
lyophilized to obtain dextran polyalcohol (10.5 g). The molecular weight (gel 
filtration, pullulan standard) of the resulting product was 159K. 

The resulting dextran polyalcohol (7.5 g) was added to an aqueous solution 
obtained by dissolving sodium hydroxide (31-5 g) in water (225 ml) T and dissolved at 
room temperature. Monochloroacetic acid (45 g) was added to the solution under ice 
cooling and dissolved, and the mixture was allowed to react at room temperature 
overnight. The reaction mixture was adjusted to pH 8 with acetic acid, and desalted 
by ultrafiltration using a Biomax-50 membrane. The residual solution, which did 
not pass through the membrane, was lyophilized to obtain sodium salt of 
carboxymethyldextran polyalcohol (8.5 g). The molecular weight (gel filtration, 
pullulan standard) of the resulting product was 274K, and the carboxymethylation 

degree thereof was 0.4. 

l-Ethyl-3'(3'dimethylaminopropyl)carbodiimide (571 mg) was added to a 
mixture of Boc-GlyGly-Gly-Phe-OH (1,000 mg), 4-aminobenzyl alcohol (324 mg), 
l'hydroxybenzotriazole (464 mg) and N,N-dimethylformamide (10 ml). The resulting 
mixture was allowed to react with stirring at room temperature overnight, and then 
the reaction mixture was evaporated to dryness under reduced pressure. The 
residue was purified by silica gel column chromatography (eluate: a solution of 
dichloromethane:methanol = 92:8) to obtain Compound 2b (1,220 mg). 
iH-NMR (DMSO-de) d : 9.91 (a, 1H), 8.25 (d, 1H, J=3.7Kz), 8.08-8.20 (m, 2H), 7.54 (d, 
2H, J=8.3Hz), 7.25-7.29 (m, 4H), 7.23 (d, 2H, J=8,3Hz), 7.16-7.21 (m, 1H>, 6.95 (t, 1H 7 
J=5.9Hz), 5.08 <d, 1H, J=5.9Kz), 4.62-4.67 (m, 1H), 4.44 (d, 2H, J=5.9Hz), 3.74 (dd ? 1H, 
J=4.9 ; 5.4Hz), 3.65 (dd, 1H, J=5.9, 16.6Hz), 3.59 (d, 2H, J=o.4Hz) 7 3.07 (dd, 1H, J=5.4, 
13.7Hz), 2.90 (dd, 1H, J=9.3, 13.7Hz), 1.37 (s, 9H). 

A mixture of Compound 2b (1,160 mg), bis(4-nitrophenyl)carbonate (1,303 mg), 
diisopropylethylamine (0.555 ml), 4-{dimethylamino)pyridine (26 mg) and 
tetrahydrofuran (0 ml) was allowed to react with stirring at room temperature for 4 
days. Then, the reaction mixture was evaporated to dryness under reduced pressure. 
The residue was purified by silica gel column chromatography (eluate : a solution of 
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dichloromethane'-methanol = 96^4) to obtain Compound 3b (650 mg). 
JH-NMR (DMSC-ds) 8 : 10.07 (s, 1H), 8.31 (d, lH, J=8.8Hz), 8.24-8.25 (m, 1H), 
8.09-8.12 (m, 2BD, 7.65 (d,'2H, J=8.3Hz), 7.56 (d, 2H, J=8.8Hz), 7.42 (d, 2H, J=8.3Hz), 
7.27-7.28 (m, 5H), 7.18-7.19 (m, 1H), 6.95 (s, lH), 5.68-5.73 (m, 1H), 5.25 (s, 2H), 
4.64-4.69 (m, lH), 3.58-3.79 (m, 6H), 3.08 (dd, 1H, J=4.9, 13.7Hz), 2.91 (dd, lH, J=9.8, 
13.7Hz), 1.37 (s, 9H). 

A mixture of Compound 3b (576 mg), methanesulfonate of DX'8951 (497 mg), 
1-hydroxybenzotriazole (113 mg), diisopropylethylamine (0.303 ml) and 
N,N-dimethylformamide (10 ml) was allowed to react with stirring at room 
temperature overnight. Then, the reaction mixture was evaporated to dryness under 
reduced pressure. The residue was purified by silica gel column chromatography 
(eluate: a solution of dichloromethane^methanol = 92-'8 containing 0.5% acetic acid) to 
obtain Compound 4b (290 mg). 

SH-NMR (DMSC-de) 6 ■ 10.01 (a, lH), 8.24 (d, 1H, J=9.8Hz), 8.09-8. 13 (m, 2H), 8.05 (d, 
1H, J=8.8Hz), 7.74 (d, lH, J=10.7Hz), 7.61 (d, 2H, J=8.3Hz), 7.37 (d, 2H, J=8.3Hz), 
7.32 (s, lH), 7.24-7.27 (m, 4H>, 7.17-7.19 (m, 1H), 6.94 (s, 1H), 5.47 (d, 1H, J=16.lHz), 
5.42 (d, 1H, J=16.lHz), 5.31 (d, 1H, J=19.5Hz), 5.27-5.29 (m, 1H), 5.24 (d, 1H, 
J=16.lHz), 5.09 (s, 2H), 4.62-4.67 (m, lH), 3.73-3.78 (m, 2H), 3.66 (d, 1H, J=5.4Hz), 
3.63 (d, 1H, J=5.4Hz), 3.53-3.59 (m, 2H), 3.23-3.27 (m, 2H), 3.07 (dd, lH, J=4.9, 
13.7Hz), 2.90 (dd, 1H, J=9.8, 13.7Hz), 2.37 (s, 3H), 2.17-2.23 Cm, 2H), 1.81-1.90 (m, 
2H), 1.36 (s, 9H), 0.89 (d, lH, J=6.8Hz). 

Compound 4b (200 mg) was dissolved in formic acid (4 ml) and allowed to 
stand for 2 hours. The reaction mixture was added dropwisc to ether (40 ml). The 
precipitate was washed with ether to obtain 198 mg of Compound 5b. 
iH-NMR (DMSO-de) 5 : 10.06 (s, 1H), 8.20-8.41 (m, 3H), 8.07 (d, 1H, J=8.7Hz), 7.75 (d, 
1H, J=7.8Hz), 7.61 (d, 2H, J=8.3Hz), 7.37 (d, 2H, J=8.3Hz), 7.32 (s, 1H), 7.21-7.30 (m, 
5H), 7.18-7.20 (m, lH), 5.41-5.48 (m, 2H), 5.23-5.33 (m, 3H), 5.08 (s, 2H), 4.62-4.65 (m, 
1H), 3.77 (s, 2H), 3.72-3.76 (m, lH), 3.63 (dd, lH, J=5.0, 16.5Hz), 3.58-3.60 (m, 1H), 
3.40 (dd, 1H, J=6.9, 13.7Hz), 3.20-3.23 (m, 1H), 3.10-3.13 (m, lH), 3.06 (dd, 1H, J=5.0, 
13.7Hz), 2.90 (dd, 1H, J=9.6, 13.7Hz), 2.37 (s, 3H), 2.15-2.22 (m, 2H>, 1.84-1.90 (m, 
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2H), 0.83 (d, 1H, J=6.9Hz). 



Compound 5b (100 mg) was dissolved in water (5 ml) and methanol (10 ml). 
The solution was added to a solution obtained by dissolving the sodium salt of 
carboxymethyldextran polyalcohol obtained in Example 1 (1,100 mg) in water (10 ml) 
and methanol (20 ml). The resulting mixture was added with 1-hydroxybenzo- 
triazole (15 mg) and l-ethyl-3-(3*dimethylaminopropyl)carbodiimide (26 mg), and 
then adjusted to pH 7.0 with 0.1 N aqueous sodium hydroxide. The mixture was 
stirred at room temperature for 2 hours, then added with l-ethyl-3-(3-dimethylamino- 
propyDcarbodiimide (25 mg). The mixture was stirred at room temperature for 1,5 
hours, then added with l-ethyl-3-(3-dimethylaminopropyl)caxbodiimide (13 mg), and 
allowed to react at room temperature overnight. The reaction mixture was adjusted 
to pH 8. 5 with 0.1 N aqueous sodium hydroxide, and then desalted by ultrafiltration 
using a Biomax-50 membrane. The residual solution, which did not pass through the 
membrane, was filtered through a Millipore filter (0,22 u m), and lyophilized. The 
resulting amorphous was purified with Sep-Pak Cia cartridge (Waters Co.) and a 
Bio-Rad AG50W-X8 (Na* form) column, and further desalted by ultrafiltration using a 
Biomax-50 membrane. The residual solution, which did not pass through the 
membrane, was filtered through a Millipore filter (0.22 ^m) ; and lyophilized to 
obtain Compound 6b (405 mg). The content of the drug compound residue in the 
compound was found as 1.7% (w/w) by quantitative analysis based on absorption 
spectrophotometry at 366 nm in 0,1 M Tris buffer (pH 10.0)*acetonitrile = 7:3. 

Example T* Synthesis of carboxymethyldextran polyalcohoI-Gly-Gly-NH-p-C 6 H^- 
CH2-OCO-DX-8951 using formic acid as a deprotecting agent 

Dextran T500 (20 g, Pharmacia, molecular weight: 500K) was dissolved in 0.1 
M acetic buffer (pH 5.5, 2,000 ml), and added with an aqueous solution (2,000 ml) of 
sodium periodate (66.0 g). The mixture was stirred at 4°C for 10-days with shielding 
from the light. Then, the mixture was added with ethylene glycol (14.0 ml) and 
stirred overnight. The reaction mixture was adjusted to pH 7 with 8 M aqueous 
sodium hydroxide. Sodium borohydride (28 g) was added to the-mixture and 
dissolved, and then the mixture was stirred overnight. The reaction mixture was 
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adjusted to pH 5.5 with acetic acid under ice cooling, and stirred at 4°C for 1 hour. 
The mixture was adjusted to pH 7.5 with 8 M aqueous sodium hydroxide. The 
resulting aqueous solution was desalted by ultrafiltration using a Biomax-50 
membrane. The residual solution, which did not pass through the membrane, was 
lyophilized to obtain dextran polyalcohol (10.5 g). The molecular weight (gel 
filtration, pullulan standard) of the resulting product was 159K 

The resulting dextran polyalcohol (7.5 g) was added to an aqueous solution 
obtained by- dissolving sodium hydroxide (31.5 g) in water (225 ml), and dissolved at 
room temperature. Monochloroacetic acid (45 g) was added to the solution under ice 
cooling and dissolved, and the mixture was allowed to react at room temperature 
overnight. The reaction mixture was adjusted to pH 8 with acetic acid, and desalted 
by ultrafiltration using a Biomax-50 membrane. The residual solution, which did 
not pass through the membrane, was lyophilized to obtain sodium salt of 
carboxymethyldextran-polyalcohol (8.5 g). The molecular weight (gel filtration, 
pullulan standard) of the resulting product was 274K, and the carboxymethylation 
degree thereof was 0.4. 

l-Ethyl-3-(3-dimethylaminopropyDcarbodiimide (4,05 g) was added to a 
mixture of BocGlyGly-OH (2.3 g), 4-aminobenzyl alcohol (2.0 g), l'hydroxybenzo* 
triazole (3.29 g) and N,N- dime thy Iformamide (20 ml). The resulting mixture was 
allowed to react.with stirring at room temperature overnight, and then the reaction 
mixture was evaporated to dryness under reduced pressure. The residue was 
purified by silica gel column chromatography (eluate* a solution of 
dichloromethane^methanol = 94*6) to obtain Compound 2c (2,9 g). 
*H-NMR (DMSO-d6> 6 : 9,75 (s, 1H>, 8.15 (s, 1H), 7,54 (d, 2H, J=8.3Hz), 7,23 (d, 2H, 
J=8,3Hz), 7.07 ( a# 1H), 5.09 (t, 1H, J=8.6Hz), 4.44 (d, 2H } J~8.6Hz), 3.83 (a, 2H), 3,60 
(s, 1H>, 1.39 (a, 9H). 

A mixture of Compound 2c (1.0 g), bis(4*nitrophenyl) carbonate (2,72 g), 
diisopropylethylamine (1.17 ml), 4*(dimethylammo)pyridine (55 mg) and 
tetrahydrofuran (50 ml) was allowed to react with stirring at room temperature for 3 
days. Then, the reaction mixture was evaporated to dryness under reduced pressure. 
The residue was purified by silica gel column chromatography (eluate- a solution of 
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dichloromethane^methanol = 96*4) to obtain Compound 3c (376 mg). 
iH-NMR CDMSO-ds) d : 9,92 (s, 1H), 8.31 (d, lH, J=9.3Hz), 8.14-8.25 (m, 2H), 7.65 (d, 
2H, J=8.3Hz), 7.56 (d, 2H, J=9.3Hz), 7.41 (d, 2H, J=3.3Hz), 7.05 (d. lH, J=5.4Hz), 
5.25 (s, 2H), 3.91 <d, 2H, J=4.9Hz), 3.61 (d, 2H, J=5.4Hz), 1.40 (s, 9H). 

A mixture of Compound 3c (338 mg), methanesulfonate of DX-8951 (400 mg), 
1-hydroxybenzotriazole (109 mg), diisopropylethylamine (0.243 ml) and 
NjN'dimethylformamide (20 ml) was allowed to react with stirring at room 
temperature overnight. Then* the reaction mixture was evaporated to dryness under 
reduced pressure. The residue was purified by silica gel column chromatography 
(eluate- a solution of dichloromethane'methanol = 94-6 containing 0.5% acetic acid) to 
obtain Compound 4c (460 mg). 

•H-NMR (DMSOds) 5 : 9.84 (s, lH), 8.13-8,15 (m, 1H), 8.04 (d, lH, J=8.8Hz), 7.73 (d, 
1H, J=10.7Hz), 7.60 (d, 2H, J=8.3Hz), 7.37 (d, 2H, J=8.3Hz), 7.32 (s, lH) r 7.04 (d, lH, 
J=5.9Hz), 6.48 (s, 1H>, 5.46 (d, lH, J=16.1Hz), 5.41 (d, 1H, J=16.lHz), 5.31 (d, 1H, 
J=19,0Hz), 5.26-5.29 <m, 1H), 5.24 (d, lH, J=19.0Hz), 5.08 (a, 2H), 3.90 (d, 2H, 
J=4.9Hz), 3.61 (d, 2H, J=5.9Hz), 3.07-3.12 (m, 2H), 2.37 (a, 3H>, 2.15-2.23 (m, 2H), 
1.83-1.92 (m, 2H) 3 1.39 (s, 9H), 0.89 (d, 1H, J=7.3Hz). 

Compound 4c (100 mg) was dissolved in formic acid (4 ml) and allowed to 
stand for 2 hours. The reaction mixture was added dropwise to ether (40 ml). The 
precipitate was washed with ether to obtain Compound 5c (98 mg). 

iH-NMR (DMSOde)<5: 10.02 (s, lH) f - 8.24-8.30 (xn t 3H), 8.05-8.09 (m, lH) f 7.73-7.76 
(m, 2H), 7.59 (d f 2H, J=6.6Hz), 7.34-7.38 (m, 3H>, 6.51 (s, 1H), 5.41*5.49 (m, 2H), 
5.24-5.31 (m, 3H), 5.08 <s, 2H), 3.95 (s, 2H), 3.23 (s, 2H), 3.07-3.14 <m, 2H), 2.39 (s, 
3H) 7 2.14-2.28 <m, 2H), 1.86-1,90 (m 7 2H), 0.90 (d, 1H, J=6.0Hz). 

Compound 5c (95 mg) was dissolved in water (15 ml) and methanol (15 ml). 
The solution was added to a solution obtained by dissolving the sodium salt of 
carboxymethyldextran polyalcohol obtained in Example 1 (1,000 mg) in water (15 ml) 
and methanol (15 ml). The resulting mixture was added with 1-hydroxybenzo- 
triazole (28 mg) and l-ethyl-3-(3'dimethylaminopropyl)carbodiimide (53 mg), and 
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then adjusted to pH 7.0 with 0.1 N aqueous sodium hydroxide. The mixture was 
stirred at room temperature for 3 hours, then added with l-ethyl-3-(3-diinethyl' 
aminopropyDcarhodiimide (26 mg). The mixture was stirred at room temperature for 
L5 hours, then added with l-ethyI-3^3-dimethylanunopropyl)carbodiimide (12 mg), 
and allowed to react at room temperature overnight. The reaction mixture was 
adjusted to pH 8.5 with 0.1 N aqueous sodium hydroxide, and then desalted by 
ultrafiltration using a Biomax-50 membrane. The residual solution, which did not 
pass through the membrane, was filtered through a Millipore filter (0,22 n m), and 
lyophilized. The resulting amorphous was purified with Sep-Pak Gia cartridge 
(Waters Co.) and a Bio-Rad AG50W-X8 (Na* form) column, and further desalted by 
ultrafiltration using a Biomax-50 membrane. The residual solution, which did not 
pass through the membrane, was filtered through a Millipore filter (0.22 u m), and 
lyophilized to obtain Compound 6c (5S8 mg). This compound was dissolved in 0,1 M 
aqueous sodium chloride, and analyzed by GPC (column: TOSOH TSK Gel 
PW-4000XL, solvent: 0.1 M aqueous NaCl containing 20% acetonitrile, flow rate: 0.8 
ml/min). The results of the GPC analysis and an ultraviolet absorption spectrum 
(0.1 M Tris buffer, pH 9.0, 0.12 mg/ml) of the compound are shown in Figs. 5 and 6, 
respectively The content of the drug compound residue in the compound was found 
as 3,3% (w/w) by quantitative analysis based on absorption spectrophotometry at 366 
nm in 0.1 M Tris buffer (pH 10.0):acetonitrile = 7:3. 

Example 8: Release of the drug compound from the drug complex 

The drug complexes obtained in Examples 5, 6 and 7 were dissolved, 
respectively, in a Meth A (murine fibrosarcoma Meth A) homogenate or a buffer at 
37*C (50 p. g/ml). After 20 hours, the released DX-8951 was determined. A 
compound wherein the spacer and DX-8951 were bound to each other without 
p-aminobenzyloxycarbonyl group was prepared and used as a comparative compound. 
The result is shown in Table 4. The released amount of the drug is expressed in 
percentage of the released amount of the drug to the amount of the drug in the drug 
complex- used. The drug complexes of Examples 5, 6 and 7 were rapidly released in 
the weakly acidic homogenate, but hardly released in the buffer. On the other hand, 
the comparative compound was released in a slight amount in the weakly acidic 
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homogenate, but not released in the buffer. 



Table 4 



Meth A homogenate (pH 4.5) 
Meth A homogenate (pH 5.5) 
Meth A Homogenate (pH 6.5) 
Buffer (pH 4.5) 
Buffer (pH 5,5) 
Buffer (pH 6.5) 
Plasma 

~S Example 9: Maximum tolerated dose (MTD) of the drug complexes of Examples 5 7 6 
"~4 and 7 to Meth A tumor-bearing mice 

Ifi Meth A cells were transplanted into BALB/c mice to prepare Meth A 

? s =| tumor-bearing mice. On the 13th day, the drug complexes obtained in Examples 5, 6 

L „ ' and 7 were singly administered. After the administration, measurement of the body 

y weight and observation of toxic death were made with time, and the maximum 

s y 

y ; body-weight reduction rate and mortality were calculated, which are shown in Table 5. 

4jJ The dose is expressed in terms of the weight of anhydrous free base of DX-8951. 



Ex. 5 Ex. 6 Ex. 7 Comparative compound 

110.69 15,48 0,44 0.85 

110.31 4.97 0.37 0.12 

42.71 1.78 0.55 0.01 

0.79 0.12 0.15 0.00 

0.71 0,19 0.12 0.00 

0.8 0.23 0.16 0.00 

0.13 0.51 0.12 0.00 
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Table 5 



Compound 


Dose (mg/kg) 


BWLmax 3 (%)[day] 


N* 


Control 


0 


<o 


0/3 


Example 5 


10 


27.1C1S] 


3/3 




5 


28.6[18] 


3/3 




2.5 


28.9[20] 


3/3 




1.25 


5.0(18] 


0/3 




0.625 


2.0[14] 


0/3 


Example 6 


10 


27.1[18] 


3/3 




5 


24.0[18] 


3/3 




2.5 


22.1[20] 


0/3 




1.25 


2.4[14] 


0/3 


Example 7 


30 


14.6[1G] 


3/3 




20 


14.2[16l 


3/3 




10 


13.7L16] 


3/3 




5 


25.4118] 


3/3 




2.5 


31.0f2l] 


3/3 . 



a The maximum body-weight reduction rate (The numbers in the parentheses are 

the days when the maximum reduction was observed.) 
<C0 means that reduction of the body weight was not observed. 
b Mice died/mice used 

On the basis of the dose in which body-weight reduction and death were observed, 
MTD of each complex were judged as follows. 



Table 6 



MTD (mg/kg) 


Example 5 


1.25-2.5 


Example 6 


2.5 


Example 7 


<2.5 



MTD of the drug complex obtained in Example 5 was about 1/3 of MTD of the 
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drug- complex obtained in Example 1 (see Example 3), The result was found to be 
correlated with the fact that, when the drug complex obtained in Example 1 was used 
(see the table in Example 2), the releasing rate of DX-8951 was about 1/3 of the 
releasing rate of DX'8951 when the drug complex obtained in Example 5 was used 
(see the table in Example 8). 

Example 10* Antineoplastic activity of the complexes shown in Examples 5 and 6 

Meth A cells were transplanted into BALB/c mice to prepare Meth A 
tumor-bearing mice. On the 7th day after the transplantation, the drug complexes 
shown in Examples 1, 5 and 6 were singly administered, respectively. The weight of 
the tumor was measured on the 21th day to evaluate the inhibitory activity on the 
tumor and the toxicity. The results are shown in Table 7, In the tabic, * represents 
significance in Dunnet's test (*** P<0.001, ** P<0.01, *P<0,05), the dose is expressed 
in terms of the weight of anhydrous free base of DX^8951> and IB, represents the 
diminution rate of the tumor. The drug complexes shown in Examples 5 and 6 are 
found to exhibit dose "dependent tumor- diminution activity. 

In addition, the minimal effective dose of the drug complex shown in Example 
5 was about 1/3 of that of the drug complex shown in Example 1, The result was 
found to be correlated with the fact that similar difference was observed between the 
releasing rate of DX-8951 in the neoplastic homogenates (see the tables in Examples 
2 and 3) and MTD in the Meth A tumorbearing mice (see the tables in Examples 3 
and 9). 
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Table 7 



Compound 


Dose 


Average tumor weight 
(e) 


TR(%) 


BWLmax 3 
(%) [day] 




Control 


A 




o 




0/6 


Example 1 


7.5 


A A A C -L. A A AO *** 




9ft 1 1*1 fil 
^D. J. LXOJ 






5 


Q.Q04±0.001 


•10U 


4,ULloJ 


u/o 




2.5 


0.031 ±0.014 ™ 


a 

99 


<.o 


U7b 




1.25 


0.775±0.207 


71 


^ A 

<0 


A/C 

u/o 




0,625 


1.439±0.215 " 


43 


^* A 


a/£S 
U/o 


Example 5 


1.875 


0.011 ±0.003 *** 


100 


12.3U3J 


0/6 




1.25 


0.010±0.004 


100 


<0 


A fC 




0.625 


0.328 ±0.164 


88 


A 


U/O 




0 3125 


1.128±0.173 


57 


<0 


0/6 




0.15625 


2.394±0.231 


E> 


<0 


0/6 


Example 6 


2.5 


0.012±0.004™ 


100 


2B.9[13] 


3/6 




1.25 


0.016±0.008 "* 


99 


<0 


0/6 




0.625 


0.272 ±0.066 


90 


<o 


0/6 




0.3125 


1.419±0,163 " 


46 


<o 


0/6 




0.15625 


1.645±0.191 • 


37 


<0 


0/6 



3 The maximum body-weight reduction rate (The numbers in the parentheses are 

the days when the maximum reduction was observed.) 
<0 means that reduction of the weight was not observed. 
b Mice died/mice used 

Industrial Applicability 

The drug complex of the present invention can site- selectively transfer a drug 
compound such as antineoplastic agents and anti-inflammatory agents to a tumorous 
site and the like and rapidly release the drug compound at the site. In addition, the 
drug complex is characterized to surely exhibit expected efficacy of the drug 
compound, since no amino acid derived from the spacer moiety remains in the 
released drug compound. 
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WHAT IS CLAIMED IS: 



1. A drug complex represented by the following formula • 
A-R-NH-Y-CHs-O-CO-Q 

wherein A is a polymer as a drug carrier; R is a spacer, wherein said spacer is an 
amino acid or an oligopeptide comprising 2 to 8 amino acids! Y is phenylene group 
which may be substituted; and Q is a residue of a drug compound. 

2. The drug complex according to claim 1 7 wherein the drug carrier is a 
polysaccharide derivative having carboxyl groups. 

3. The drug complex according to claim 1 or 2, wherein R is a spacer 
comprising peptide-bonded 2 to 8 amino acids, 

4. The drug complex according to any one of claims 1 to 3, wherein Y is 
p-phenylene group which may be substituted. 

5. The drug complex according to any one of claims 1 to 3, wherein Y is 
unsubstituted p-phenylene group. 

6. The drug complex according to any one of claims 2 to 5, wherein the 
polysaccharide derivative having carboxyl groups is a carboxy(Cw)al&yldextran 
polyalcohol. 

7. The drug complex according to claim 6, wherein dextran polyalcohol that 
constitutes the carboxyCCi-Dallcyldextran polyalcohol is dextran polyalcohol which is 
obtained hy treating dextran under conditions that enable substantially complete 
polyalcoholization. 

8. The drug complex according to claim 6 or 7, wherein the 
carboxy(Ci-4)alkyldextran polyalcohol is carboxymethyldextran polyalcohol. 

9. The drug complex according to any one of claims 1 to 8, wherein the drug 
compound is an antineoplastic agent or an anti-inflammatory agent, 

10. The drug complex according to any one of claims 1 to 9, wherein the 
drug compound having an amino group is bound to A-R-NH-Y'CH:r(>CO- by means of 
the amino group. 

11. The drug complex according to claim 10, wherein the drug compound is 
(lS,9S)-l-amino-9-eth^ 

pyrano[3',4 5 :6,7]indolizino[l 7 2-b]quinoline-10,13(9H,15H)'dione. 
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12. The drug complex according to claim 11, wherein R is -GlyGlyPhe-Gly 

13. The drug complex according to claim 11, wherein R is -GlyGlyGlyPhe- 

14. A DDS compound represented by the following formula : 
A-R-NH-Y-CHz-O-CO-Q 

wherein A is a polymer as a drug carrier; R is a spacer, wherein said spacer is an 
amino acid or an oligopeptide comprising 2 to 8 amino acids* Y is phenylene group 
which may be substituted; and Q is a residue of a drug compound. 

15. The DDS compound according to claim 14, wherein the drug compound 
is (lS I 9S)-l-amino-9-ethyl-S-fluoro"2,3-dihydro-9-hydroxy-4"iaethyl-lH,12H* 
benzo[de]pyrano[3' J 4 , :6,7]indolizino[l ) 2-b3quinoline-10 ) 13-(9H 7 15H>*dione. 

16. The DDS compound according to claim 15, wherein R is 
-GlyGlyPhe-Gly-. 

17. The DDS compound according to claim 15, wherein R is 
-Gly-GlyGly-Phe-. 

IS. A compound represented by the following formula: 
R'-NH-YCHa-O-CO-Q 

wherein R' is a group which comprises one amino acid or peptide-bonded 2 to 8 amino 
acids and whose N-terminal is protected or not protected; Y is phenylene group which 
may be substituted; and Q ia a residue of a drug compound. 

19. The compound according to claim 18, wherein Y is unsubstituted 
p-phenylene group, R'is a group represented by H-GlyGlyPhe*Gly-, and the drug 
compound is (lS,9S)- l-amino-9-ethyl-5-fIuoro'2 ? 3-dihydro-9-hydroxy-4'mcthyh 
lHj2H43enzotde]pyrano[3\4*:6,7]indo^^ 

20. The compound according to claim 18, wherein Y is unsubstituted 

p -phenylene group, R* is a group represented by H*GlyGlyGiyPhe% and the drug 

compound is (lS f 9S)-l-amino-9-ethyl-5*fluoro-2 J 3-dihydro-9-hydroxy*4-methyl- 
IH^H-benzotdelpyranote^^ 

21. A compound represented by the following- formula: 
A-R-NH-YCHs-O-CO-X 

wherein A is a polymer as a drug carrier; R is a spacer, wherein said spacer is an 
amino acid or an oligopeptide comprising 2 to 8 amino acids; Y is phenylene group 
which may be substituted; and X is selected from the group comprising hydroxyl 
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group, -OM wherein M is a protective group for carboxyl group, or an eliminating 
group. 

22. The compound according to any one of claims 18 to 21 for use in the 
manufacture of the drug complex according to any one of claims 1 to 11. 
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ABSTRACT 

A drug complex useful as a DDS compound, which is represented by the 
following formula- A-R-NH-Y-CHa-O-CO-Q, wherein A is a polymer as a drug carrier; 
R is a spacer, wherein said spacer is an amino acid or an oligopeptide comprising 2 to 
8 amino acids; Y is phenylene group which may he substituted; and Q is a residue of a 
drug compound such as antineoplastic agents. The complex provides rapid and 
site-selective release of a drug compound such as antineoplastic or anti-inflammatory 
agents and surely exhibits expected efficacy. 
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Edogawa-ku, Tokyo 134-3630 Japan 




Fui! name of fourth inventor, if any 






Fourth inventor's signature 


Date 


13 


Residence 


ip 


Citizenship 




Post Office Address 








Full name of fifth inventor, if any 


O" 


a ft 


Fifth Inventor's signature 


Date 


as* 


Residence 


IT! 


Citizenship 






Post Office Address 








Full name of sixth inventor, if any 




aft 


Sixth Inventor's signature * 


Date 


\m 


Residence 


mm ■ 


Citizenship 




Post Office Address 







^tl&^ft&ffi^W^ZfZ^^l'XhffiMfe^^L {Supply similar information and signature for subsequent joint 

3£^l££&#rf 3Ci: a ) . inventors.) 
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